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ABSTRACT

The U.S. Army Defense Ammunition Center and School (USADACS) has

previously tested the PA37 container unitizations (Reports EVT 7-78, and

EVT 1-81) using variou dunnage methods. Unitization Procedure 19-48-

4042A/9-20 PMI001 shows the top dunnage assembly covering the unit bundling

strap after the charges are palletized, making it difficult to retightie

after the tiedown straps are added. The engineering change proposal (ECP)

submitted to the U.S. Army Armament, Munitions and Chemical Command

(AMCCOM), SMCAR-ESK, by indiana Army Ammunition Plant (INAAP) proposes the

bundling strap be placed over the top dunnage assembly for easier

retightening access. To verify this unitization modification, a test load

was fabricated and tested at USADACS in accordance with MIL-STD-1660 testing

requirements. As a result of this testing, the external bundling strap

maintained a satisfactory unitization.
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PART I

A. INTRODUCTION. Unitization Procedure 19-48-4042A/9-20 PM1O01 has been

tested and approved for unitization of PA37 type containers. Data for

previous tests can be found in Evaluation Division Reports EVT 7-78 and EVT

1-81 depicting various dunnage methods. In order to maintain a solid uniti-

zation, a bundling strap has been used around the containers before unitiza-

tion is complete. This unitization procedure is proving difficult in

maintaining adequate tension on the bundling strap. Because of this diff:-

culty, Indiana Army Ammunition Plant has submitted an engineering change

proposal to the U.S. Army Armament, Munitions and Chemical Command, ATTN:

SMCAR-ESK requesting that this bundling strap be placed over the top dunnage

assembly. In doing this, easier access is provided to the strap for reten-

sioning. To verify this proposed unitization modification, the Evaluation

Division fabricated a test load unitization of ?A37 containers in accordance

with the modified unitization procedure, and tested this configuration to

MIL-STD-1660 testing requirements. The results of these tests are contained

in this document.

B. AUTHORITY. This testing program was conducted in accordance with mis-

sion responsibilities delegated by the U.S. Army Armament, Munitions and

Chemical Command.

C. OBJECTIVE. The objective of this series of tests is to verify that

unitization modifications as indicated in the ECP will continue to meet the

requirments of MIL-STD-1660.
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PART II

ATTENDEES

NAME ADDRESS

Alfred C. McIntosh, Jr. U.S. Army Defense Ammunition
General Engineer Center and School

ATTN: SMCAC-DEV
Savanna, IL 61074-9639
Phone: AV 585-8989

Laura Fieffer U.S. Army Defense Ammunition
Engineer Center and School

ATTN: SMCAC-DEO
Savanna, IL 61074-9639
Phone: AV 585-8927
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PART III

TEST PROCEDURES

1. STACKING TESTS. The unit load shall be loaded to simulate a stack of

identical unit loads stacked 16 feet high, for a period of one hour. This

stacking load is simulated by subjecting the unit load to a compression of

weight equal to an equivalent 16-foot stacking height. The compression load

is calculated in the following manner. The unit load weight is divided by the

unit load height in inches and multiplied by 192. The resulting number is the

equivalent compressive force of a 16-foot high load.

2. REPETITIVE SHOCK TEST. The repetitive shock test shall be :onducted -

accordance with Method 5019, Federal Standard 101. The test procedure :s as

follows. The test specimen shall be placed on, but not fastened to, the

platform. With the specimen in one position, vibrate -he platform at >/2-:nc6-

amplitude (1-inch double amplitude) starting at a frequency of about 3-cycles

per second. Steadily increase the frequency until the package leaves the

platform. The resonant frequency is achieved when a 1/16-inch thick :ee_.er

may be momentarily slid freely between every point on the spec:men -n :ontac

with the platform at some instance during the cycle or a piatform acceleratiorn

achieves one plus or minus zero point one G. Midway into the testing per:od

the specimen shall be rotated 90 degrees and the test continued for the

duration. If failure occurs, the total time of vibration shall be two hours

if the specimen is tested in one position; and if tested in more than one

position, the total time shall be three hours.

3. EDGEWISE DROP TEST. This test shall be conducted by usIng the procedures

of Method 5008, Federal Standard 101. The procedure for the Edgewise Drop

(Rotational) Test is as follows: The specimen shall be placed on its bottom
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with one end c: the base of the container supported on a sill nominally

8 inches high. The height of the sill shall be increased if necessary to ensure

that there will be no aupport for the base between the ends of the container

when dropping takes place, but should not be high enough to cause the

container to slide on the supports when the dropped end is raised for the

drons. The unsupported end of the container shall then be raised and allowed

Lo fall freely to the concrete, pavement, or similar underlying surface from a

prescribed height. Unless otherwise specified, the height of drop for level A

protection shall conform to the following tabulation.

GROSS WEIGHT NOT EXCEEDING DIMENSIONS ON ANY EDGE HEIGHT OF DROP LEVEL

NOT EXCEEDING A PROTECTION

Pounds Inches Inches

600 72 36

3,000 no limit 24

no limit no limit 12

4. IMPACT TEST. This test shall be conducted by using the procedure of

Method 5023. Incline-Impact Test of Federal Standard 101. The procedure for

the Incline-Impact Test is as follows:

The specimen shall be placed on the carriage with the surface or edge which z

to be impacted projecting at least 2 inches beyond the front end of the

carriage. The carriage shall be brought to a predetermined position on the

incline and released. If it is desired to concentrate the impact on any

particular position on the container, a 4x4-inch timber may be attached to the

bumper in the desired position before the test. No part of the timber shall

be struck by the carriage. The position of the container on the carriage and

the sequence in which surfaces and edges are subjected to impacts may be at

111-2



the option of the testing activity and will depend upon the objective of the

tests. When *he test is to determine satisfactory requirements for a contain-

er or pack and unless otherwise specified the specimen shall be subjected to

one impact on each surface that has each dimension less than 9.5 feet. Unless

otherwise specified, the velocity at time of impact shall be 7 feet per

second.
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PART IV

TEST EQUIPMENT

1. Test Specimen.

a. Drawing Number 19-48-4042A/9-20 PMI001.

b. Pallet Width: 35-3/4 in

c. Pallet Length: 47-1/2 in

d. Pallet Height: 38-1/2 in

e. Pallet Weight: 1,365 lbs

2. Compression Tester.

a. Manufacturer: Ormond Scientific

b. Platform: 60 in by 60 in

c. Compression Limit: 50,000 lbs

d. Tension Limit: 50,000 lbs

3. Transportation Simulator.

a. Manufacturer: Gaynes Laboratory

b. Capacity: 6,000 lb pallet

c. 1/2-in amplitude

d. Speed: 50 to 3,000 cpm

e. Platform: 5 ft by 8 ft

4. Inclined Ramo.

a. Manufacturer: Conbur Incline

b. Impact Tester

c. 10 percent incline

d. 12-ft ii line



PART V

TEST RESULTS

1. STACKING TEST. The pallet weight is 1,365 lbs. The pallet height is

38-1/2 inches and the test load weight is 7,000 lbs. The subject pallet

was loaded to 7,500 lbs compression for a period of one hour. At -he end of

that period of time the compression load decreased to 7,000 lbs. When the

test specimen was removed from the compression testor, no major deformation

was realized.

2. REPETITIVE SHOCK TEST. The subject pallet successfully passed a

longitudinal transportation test in a 90-minute test period. Rotating .the

pallet 90 degrees and subjecting it to a second 90-minute period caused no

damage to the pallet or strapping. Operational speed for the transportation

simulator was 180 rpm for the duration of the test.

3. EDGEWISE DROP TEST. Each side of the pallet base is placed on a beam,

in turn displacing it six inches above the floor. The opposite side is

raised to a height of 24 inches above the floor and then dropped. :n -he

longitudinal orientation for drops numbers one and three, no damage occurred

to the unitization. in the lateral position drops twc and four, iamage

occurred to the outer pallet skids.

4. INCLINED IMPACT. The inclined impact consisted of :mpacting the

unitization four times in turn down a ten-degree incline. The unit:zed load

is placed on the carriage such that two inches of the pallet protect beyond

its front. Each side of the pallet is impacted in turn. After impactin,

the first side, the 2 X 2 end-blocks in the intervening dunnage separated

from the longitudinal members. After the second impact, there was a minimal



shift in the container positions. After the third impact, an additional

2 X 2 was pulled out of the intervening dunnage. At the fourth impact, the

kens and unit load reoriented itself to a normal configuration. At the

completion of this test, lateral strapping was satisfactory and the bundling

strap loosened.
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PART VI

CONCLUSIONS AND RECOMMENDATIONS

1. CONCLUSIONS. Unitization procedure 19-48-4042A/9-20 PM1001, as

modified, to the engineering change proposal submitted by Indiana Army

Ammunition Plant placing the bundling strap over the top dunnage assembly

does not degrade the unitization procedure. As a result of this testing

sequence, no physical damage occurred to the PA37 containers. There was

some loosening of the end-stops on the intermediate dunnage as a result of

the inclined impact test. The unit as a whole has been considered zas:s-

factory in conforming to the test requirements of MIL-STD-1660.

2. RECOMMENDATIONS. It is recommended that this pallet configuration be

acceptable for future unitizations.



PART VII

PHOTOGRAPHS
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IDEFENSE AMMUNITION CENTER AND SCHOOL- SAVANNA. IL
Photo 4. This photo shows the PA37 unitir-.tion ready t-D be dropped 24
inches on the second side. The outside skid cracked when 1-. was dropped.



IDEFENSE AMMUNITION CENTER AND SCHOOL- SAVANNI
Phct'o 5. This photo shows the PA37 unitization being~ heldio to rov-
ping on thp 'third side. Drop height is 24 inches, No additona' 4amaoe
occurred duiring this drop.



DEFENSE AMMUNITION CENTER AND SCHOOL- SAVANNA I
Ph,-to 51. TIhis phzt: shows the PA27 unitization being held for dropping on
the fourth and final side. Drop height is 24 inches. Damage occurred to
the skid on which the pallet landed in that it cracked.



PARTVIII

UNITIZATION PROCEDURE



APPENDIX 9
UNITIZING PROCEDURES FOR PROPELLING
CHARGES PACKED IN CYLINDRICAL METAL
CONTAINERS ON 4-WAY ENTRY PALLETS

PA37 SER!ES CONTAINERS

INDEX

ITEM PAGE(S)

GENERAL NOTES ----------------------.--.-.................------------- 2
UNIT A (ALTERNATED CONTAINERS ) --------------- --------- --- 4-7
UNIT D(FLAT DUNNAGE ) --. ......------ - -------------..------.----- 8, 9
UNIT C ( ROUTED DUNNAGE I ------------.-.-.---......................------
FILLERS AND INSTALLATION PROCEDURES FOR OMITTED CONTAINERS:

UNIT A I ALTE4ATED CONTAINERS ) ................----- --------- 12.13
UNIT I (FLAT DUNNAGE) ------................-------------.......... 15
UNIT C ( ROUTED DUNNAGE ) ----------------------------------------------- 16,17

PALLET UNIT DATA
) HAZARD CLASSIFICATION DATA CONTAINED IN THE CHART AT LEFT iS

ITEMS INCLUDED HAZARD CLASSIFICATION ) WEIGHT FOR GUIDANCE AND INFORMATIONAL PURPOSES ONLY. VERIFICATION
OF THE SPECIFIED DATA SHOULD BE MADE BY CONSULTING THE MOST

NSN DODIC DOT CG QD COMP ( LBS RECENT JOINT HAZARD CLASSIFICATION SYSTEM LISTING OR OTHER
CLASS CLASS CLASS GROUP APPROVED LISTING S).

132D- 1. 160
O-143-67 D 533 B T-A 1.3 C TO
01403-W D533 a II-A 1.3 C L42 THIS DRAWING SUPERSEDES PART OF DRAWING 19-48-4042-1-2-5-11-

1,PMI000, DATED S FEBRUARY 19 . AND REVISION 1, THERETO,
REVISIONS DATED 25 AUGUST 1969.

REVISION NO. 1. DATED FEBRUARY 1961, CONSISTS OF:
L. ADDING FIV1E CONTAINERS TO UNIT B ( FIAT DUNNAGE ) ANDCHANGING UNITIZATION PROCEDURES. NOTICE: THIS APPENDIX CANNOT STAND ALONE BUT MUST BE USED

IN CONJUNCTION WITH THE BASIC UNITIZATION PROCEDURES
2. CHANGING DIMENSIONS ON FILLER ASSEMBLIES FOR FLAT DRAWING 19-48-4042-20PM1O0L

AND ROUTED DUNNAGE UNITS.

3. ADDING SPECIAL NOTE 2 ON PAGES 4, 8 AND I.REVISIONS

REVISION NO. 2, DATED MARCH 1964. CONSISTS OF: I 1 amTe, e ue

1. ADDING ITEM BY NATIONAL STOCK NUMBER TO THE "PALLET \ ,.W_3" ."
UNIT DATA" CHART. ; 6-

2. ADDING HAZARD CLASSIFICATION NOTE. __ t-I

REVISION NO. 3. DATED OCTOBER 195, CONSISTS OF: - . -. .

L CHANGING CONTAINER WEIGHT. / U.S ARMY DARCOM DRAWING

. UPDATING PALLET UNITS TO CONFORM TO I ABOVE

19 8 104AI 2OPM
DO NOT SCALE .9 1001

PROJECT FSA 4619"48



GENERAL NOTES

A. THI4 AFNNOIX CANNOT STAND ALONE BUT MST K USED IN CONJNCTION WlITH
THE BASIC UNITIING PZOERS DRAWING I.0421400M-001. TO PROOLa
AN AMOVID UNIT LOAD, ALL PERTINENT PROCUES SPECIFICATIONS 40
dnRIA SET FCPII WITHIN BASK DRAWING WILL APRL TO THE PROCEDS
DEINEATED IN THIS APNIX. ANY EXCEPTINS TO THE BASIC PROCEDUES AE
SCIFIED IN THIS APPEND.

4. DIMEUNSI ONS AND MEIGHT OF A PALLET UNIT WILL VAY SUIGHTLY
DEPENDING UPON f oACTUAL DINENSIONIS OF THE CONTANR, MIGHT OF THE
SIECFIC IEM, AND METHOD OF UNITIZATION.

C. FO OUTLOADING *40 STORAGE OF THE ITEMS COVERED BY THIS APPENDIX, SEE
DARCOM DRAWING 1411-40CI-1-2-5-11-W140, REVISION NO. 1.

0. FOR METHOD OF SECURING A STRAP CUTTER TO THE PALLET UNIT , UT DARCOM
DRAWING 19-44-4127-201P000.

E. IF ITEMS COVERED HEREIN ARE UNITIZED PRIOR TO ISSUANCE OF 1145 APPENDIX,
TIE CONTAINRS NEED NOT BE IUITIZED SOLELY TO CONFORM TO 1INS
APPENDIX.

F.' THE UNITIZATION PROCEDURES DEPICTD HEREIN MAY ALSO BE USED FOR UNITIZING
PROPELLING CHARGES WHEN IDENTIFED BY DIFFERENT NATIONAL STOCKC NUIMERS

)THNTHOSE SHOWN ON TIE COVER PAGE PROVIDED TIE MEM S PACKDNHNPA37 SERIES CONTAINER. THE EXPLOSIVE CLSSIFICATION OF OTHER ITEMSMAY BE DIFFERENT THAN THOSE SHOWN.

G. FOR DETAILS OF ToE PA37 SERIES CONTAINER SEE PICATINNY ARSENAL DRAWING
NO. g2343w.

CONTAINER DINENSIONS - 32-V4 LONG BY -13/2" DIAA*TER.
CONTAINER CUIE 1.1 CUBIC FEET.
CONTAINER EIGHT (WITH CHARGE )- 4 LBS (APPROX).

H. THE SPECIFIED UNITIZING PROCEDUIRS SHOWN HEREIN DEPICT 11EE DIFFERENT
METHODS FOR UNITIZING THE PA3 SERIES CONTAINERS:

I. UNIT 'A* DEPICTS CONTAINERS UNITIED ON FLAT DUNNAGE WITH EVERY OTHER
CONTAINER ALTERNAlED (BASE END, BELL END, BASE END) INDIVIDUALLY AND
BY LAYERS. SEE DETAILS ON PAGES 4 THRU 7.

2. UNIT 11 DEPICTS CONTAINERS UNITIED ON FLAT DUNNAGE. SEE DETAILS ON
PAGES I AND 9.

3. UNIT C' DEPICTS CONTAINERS UNITIED ON ROUTED OUNNAGE. SEE DETAILS
ON PAGES 10 AND 11.

ALTHOUGH UNIT "4* DEPICTS THE PREFERRED METHOD OF UNITIZING THE PA3' SERIES
CONTAINERS, ALL TWO tATHODS ARE APPROVED FOR USE.

J. IF DEEMED MORE ECONOMICAL FO SHIPPING AND STORAGE BY THE RESPONSIBLE
COMMAND THE UNITS DEPICTED ON THE FOLLOWING PAGES MAY HAVE ONE COM-
PLEl! LAYER OF CONTAINERS EITHER ADOED OP DELETED WHICHIEVER IS APPLICABLE.
FO URTHER UNITIZATION GUIDANCE, SEE SPECIAL NOE 1 ON PAGES 4, 6, AND 10.

PAM? F
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I'V~ PX RJNLI X 2'(1hED) NI)

OR AVB X 14-6& LONG STEEL
STRAPPIG (I RE

0
N). READ

STRAP TIM TIE CETE STA OCow THEAm
SLOT OF TIE PALLET. StsCNANR

W41UIEOIND DUNNAGE ASSEMBLY
(3500). Wm) SIE TIlEIwE-AM
WN14ADUNAG ASSEMBLYY DETAINLAG 7

TYPICAL LOCATON FOR SECW84MET

GENERAL NOTE 0' ON PAGE 2.

PALLET DUNNAGE ASSEMBLY
(I WGO). SEE THE -PALLET 3 5V ALT

DUNNAGE ASSEMBLY' DETAIL
AND TIE 'VAIET DUN4NAGE
LOCATION, DETAIL ONI PAGE S. IDW STA,84X.01

Olt .03 X 12'-7" LONG STEEL

VIEW A M. ' 1APPIG (2 REED).

ISQAITRIC VIEW

SPECIAL NOlE.'

1. THE1 UNIT DEPCRD ABOV MAY RE INCREASED By ONE COMPLETE LAYER OF
CONTAINER BY THE ADDITON OF ONE INTERMEILATE DUNNAGE ASSEMBLY
AND SIX CONTAINES, By MODIFYING TOP AND END DIUNNAGE ASSEMBLIES APPRO-
PRIATELY, AND BY ICREASINIG THE STRAP LENGTH$ APPROPRIATELY. THI
WIL RESULT I AN OVERALL UNIT HEIGHT OF 46-118-.

2. DIIENSIONS GIVEN FOR DUNNAGE PIECES Olt DUNNAGE ASSEMBLIES WILL
BE FIELD CHECKED PRIMR TO THEIR ASSEMBLY TO TIE PALLET UNIT. CONTAINERS
MUST PI SNUGLY IN TIE 0~01AG ASSEMBLIES. ALSO, DUE TO TIE VARIANCE
OP CONTAiNlk DIMENSIONS, ADJU5TMENTS MAY BE REQUIREDAS TO THE
LOCAVIOP OP CERTAIN PIECES OF DUNNAMGE IN A DUNNLAGE ASSEMBLY.

B40f.AIU.S THE40

DUJNNAGE ASSEMBLY.

INDICATES PALLET
DUNNAGE ASSEMBLY.- -.

INDICATES PALLET.

PARTIAL VIEW A

PAC 4 UNIT A (ALTERNATED CONTAINERS

PROJECT FSA 819-63



STPPE,2' X 2'
X PS,4"(2 MODan). "

NAILS AT ECH END.

PALLET DUNNAGE ASEMOLY. NAIL
EACH CR OSS Ma TO TIE PALLET
CECK DOAWS W/6.4d NAILS. DO
NOT NAIL TIM S" $LOTS.

35"
45-1

PALLET DUNNAGE ASSEMBLY

(I REQD)

e gINDICATEPA, LL,,T.

PALLET DUNNAGE LOCATION

_ _ _ BILL OF MATERIAL

UJMm NO. EQO LINEA FET BOARD IEET

"Xl 4 X 7 6 3.0 .17
1X4X 30 6 15.00 .00
1: X 4: X 34" 1 2.83 0.94
Ix-xI 6 1.o 5.3 UNIT DATA wII7,NT
1. X 4 X 42 4 14.00 4.67
1. X 4" X 47-/2 9 35.63 1lw cuff .11 A )

I X 6 X 34" 2 5.0 2.83 -OX)
2" X 2" X 2234 14 26.54 .15 COTAIEI, PA37 SUMS - 24 EACH 0 LOS - t1m LIS APtIOX)

NAILS NO. DUN__U S AeT -. . Los

12"9 + 20 TOTAL IEIGI6 - W8 LIS (AMOx)Rd 2- 4 0.3I

FAMEAT 35 X 45-11r 1 Koo = 265 LBS
SIEEL SNAL44G, 014" X .031 O .U-3p 9'SO - Las
MALFOR W 3 .. - NIL

STIFI, X 44' 19 MO - NIL

UNIT A (ALTERNATED CONTAINERS PAGE 5

PROJECT FSA 09-63



= . MAIL TOM Tifmm w1r5 ON.C~MA

MATOS DAtM ASSEMBLYNT

PLS OKI X 4- X 7-(6 3m) NL T .

TOPD DUNNAGE ASSEMBLY

PROJECTCA PSA619



sfor Peai, 2* x r x 2a4/4

INTERAII CAROUNAG SSmBLY

pROJEC 
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MEAL FOR -3/ S1TA(4 IND, 1 IR SIUAU

I*x6*x "I (I Mao~ MAITO THE SATTUS
W 2.4W NILS AT EACH JOINT.

ShAPPING MUMlD 2" X 41 X 0', (1 3100).

LOAD SXAP 11- X .ONG STEE STAKE, WVW WIDE X 3/4- LEG LENGTH (30

STUFFING~~310, (2MD.SETH S E TUODOWN LilA? ANDP PU LOAD
"PALLET STPAPING/DUNNAGE s"

INDICATES THE PA7 $111S CONTAINS.

ASSEMY(4 3500). SEE 4S*
THE *tNTbAIMATTIEDOWN STIAP, 3/, X .01- Olt .05- X 14-4'
DUNNAE ASSMBLY-LONG STEEL SlAPPING (2 3500%:

DUNAGE ASSEMBLY- DETAIL
AND THE 'PALLET SNAPPING/
DUNNAAGE DETAIL- ON

NOE D* O PAG 2. ATTEN, 2- X 4- X 42- (4 BEQO).

viON B

1. THE UNIT QlMChE0 ABOVE MAY BE IEE0(CE0 BY ONE COMPLETE LAYS OF
CONTAINE By THE OSETION OF ONE INTERMEDIATE DUNJNAGE ASSEMBLY
AND SIX CONTAINEIIS, AND BY DECREASING SlIAP LENGTHS APPROPIATELY.
TIS WILL RESULT IN AN OVEIALL UNJIT HEIGHT OF 404A4'.

2. DIMENSIONS GIVEN FOR DUNNMAGE PIECES CA DUNNAGE ASSEMBLIES WILL BE
FIELD CHECKED PIIIOR TO TWO ASSEMBLY TO THE PALLET UNJIT. CONTAtIS
MWST PIT SNUGLY IN THE DUNN4AGE ASSEMBLIES. ALSO, D1.E TO THE VARIANCE
OP THE CONTAINS DIMENSIONS, ADJLETMENTS MAY BEREOLIRED AS TO THE
LOCATION OF CIRTAIN PIECES OP DIA*AAGf IN A DUNNAGE ASSEMBLY.

INDICATES INTIMMEDIATE

INDOCM F0LLETDUNNAE A IRIE CONTAINS.

4L4INDICATES PALLET.DANG

INDICATES DEICK STBAPPING BOARD0.

PARTIAL VIEW 8

pgjUNIT I I FLAT DUNNAGE)----

PROJECT FSA AY"-6



COS PUCE, 21 X 41X 31-1I4' (2 UEQO).

STOP PIECE, 2- X 2- X 2M-
(2 1100). NAIL TO THE CROSS
PIECES WA-10d NAILS AT EACH 9

2-I STOP) PIEOS, P2E x 2X 4X

(414 (4EQO))

SE~~~~~~NI TOILE PTHE TONARNGOSSL*NEO

OF COEESTAINER.AIL

PALLALLT DUNNNAGE ASSEMBLL. NAI EAACHONT

CROSS ~ ~ COS PIECE, TO TX PALE XEKW2

U~~NII DOILE NOTO TOI NAILIN THE STRAPEO

THE PALLE. DELCOTIKALE.DC

PALLETNICTE WIh PEDRLNDHOE

OFCONAINER O

TIES PALLE HEPLLTDOKW/4

LOAD& DTRA NOTNALEEADEDHSRA
TI R 4T R A S LLO T.

DECLLK STRARAPPINGAG DETAILX - n

BIL 1F KEDATNIERIAL AL DC
Uj4IU ~ ~ ~ ~ /26 NOAIL$LNA.PE? W.E FE

1X4X2 1 2.3 0.4

NO.~OA STRAP POOSSITIONED __

44 ~ ~ ~ ~ ~ ~ ~ ~ ~~~~CNANR ONl' 001 Or~e A7SRES-0ECOCLS140LS(PRC

PALLE PALE INDCAESALET

AL~~LA STRA 3/4HSRAE- 600NI
STAPLE,~~TIA STRAP XSLOT----.EE0-I

UNITT STRAPIATGDUNNAGG DATAIL

BILLC OSA MATERIA



SEAL FOR V MAPPINGLONO MTAP '24 X .081 OR A
allk X 16--W LONG STEEL MAPPING (2 MOD).

DEALONPAGE ON11E.

DEI ON")i. NITOSTAPP BOARDXV4lE

THE AT" A4SETH'MIS2RQ.
SANARUNA EC ON.5*3 EALO AEi

TPIAL LOCTIONNA (2OR0)

D UETAIL OF0 AI "PALLETE 
A3S1APCUTTE . SEEGEN RA 

SERISAC NTANERNOEAIL ON PAE 21.

OPEAIEIT CON~NER YTEDEEiNO WOIlIwDI UN
(AeREO .ASEY TH ILBSL N* VEALUI E~TO

2. DR~IEN GE " STOBE DU-G PIECE WILLD XE FELD CLEG
DENGL IN TIGE 11.AG PIECES. ALSO OWOO TO TIE VARIACE

LOCATIONA AND CEI PECE LOA DUNNP)E

BOARD ~ ~ ~ ~ EIFRCN (ISaD - "S 4'3 ON.TE

I
4
DICAPS PAG/TUONNAGE

3A5-A VIX C5-PALT

SEE THET *PALLET DUNNAGEE)
DETAILOAC AN H PLE 5



5 SPACES AT 8* - .in
46 . 3fR. 6 PLACES

STRAPPING BOARD I" X 4" MATERIAL (2 MED

+ + + I + +

-2 4 i".s.5 SACESAT '31" R, 12 PLACES

INTERMEDIATE DUNNAGE 3' X 4* MATERIAL (I MGO)

5SPACES AT 8'f - m 3R, 6 PLACES DECK REINFORCIG STRAPPING
+ 4, +BOARD, 1" X 4" X 28- (2 MOD0).NAIL TO THE PALLET DECK

PALLET UNNAET DUNALE, 2-ECK

2- X 4" MATERIAL (2 REQO)'15WNIS

DECK REINFORCNG24

2" DIAWEER HOLL, 4 W/1-4M NAILS.
PLACES. HOLES lAJST
BE DRILLED PRIOR TO 2

NAILING 714k rUNNAjGF
ON '1*, P\Uk~i DECK.

POStTnONZD PRIOR

PALLET STRAPP INGI DUNNAGE DETAIL

PALLET WITH PREDRILLED HOLES

___________ BILL OF MATERIAL

LUMBER LI"14A FET BOARD FEET

I* X 4" 3.67 2.69
Ix* .67 1.83
2" X 4- 15.92 10.612NI AAWIH
3' X 4 34.00 34.00 UI AAwi~

NAILS NO. MO POUNDS CUME 51.4 CUBIC FEET (AMEOX)
CONTAIINER, FAV SERNS - 30 EACH 0 42 LI- 1,2W LIS (AMUOX)

6d (2-) 7 0.6DUNNAGE 1 LIRS
U 2l2) 4- 01 PALLET - 65 UIS

PALT 35" X 45-Ii9 - 1 R10 -- 65 La 'TOTAL VWIOIT - 1,429 LUS (AMIROX)
SWL fi&430 S/4" 6-2. 1,- MO 4.44 LIS5
MAIL FOR i;RAZ@, 3V4"- 4 MOD NIL
MIAP STAL, UIt MOD0 NIL

UINIT C (ROUTED D"MAGEI FPAE1

PROJECT FSA 4"



?HE "PILDETAILTAA

OION OPG 1HE TOPCA LAYE OPTE ALT NT

SSERIES CONTAINER.

ON ~ ~ ~ ~ ~ ~ L PAGEPIN HAS AL IANNGHS IENENT O

OMITTECLDIT FORCLRIYOS5.MS

THP DUETAGL DEICSSSEWI T E SE HEY

HAS~D THIN OMITTEDY MiTSEISOlE H
MIDICALE OPERE CLAIE TOFURSOPTE ALETUNT

TOPAG DUNNAGEASSMBL

THUDEML U TS DETAIL DEPICS PRSEDURS AO BE*0 USE HN A41 PMN AG CONTIN S T SE NITZ

COPH*14 OPTPNDARDS UI MIN U ONE CONTAIN S TO E TOFIMTED MALLET UNCI. AE
COTH*ION UNITIZED. THISO TiMLY PUST DEITDOAE N MYE TH USED LLER PT OPESACON
T~ -TO OMID OFC A14 TPAE UNITE PL P.5 SE~E ITS SAJD1 H IDEO itTPLY PLYSO LET UNIT.ONPG 13IDCAE

OMbTTE FOA CLARIT



I-~j tX 4- X 6-7/111 (4 REM~)
NAIL TO THE TIE PIECES W/2-d
MAILS AT EA04 END.

END KARI0 PIECE
2- X 6- X 6-7/1- (1 REQO).
NAIL TO THE TIE P19CES FILL PIECE, I- X 4- X 7- (4 REQ).
W,.i-II MAILS AT NAIL TO THE TIE PUECE W/2-4d NAILS
EACH IND. AND TO THE STRUTS Wtl-6d MAILS

AT EACH END.

TIE PIECE 2-X 6-X29-V4-

321 .*

END BEAINGIECE 2'X6' FILLPUECE, I- X4-X 7-

X 14-141- (2 EE(D~ NAIL TO (4 REm). NAIL TO THE
THE TIE PIECES W/2-lcd NAILS TIE PIECE W/2-4d NAILS AND

F ILLER A AT EACH JOINT. TO THE STRUTS W/2-6d NAILS

THIS FILLER IS TO BE USED WHEN ONE CONTAINER IS
TO UE OMITTED FROM A PALLET UNIT, ORt IN COMBINATION
WITH OTHER FILLER ASSEMBLIES. S11UTOI- XAILTX THE1T2-

PIECES W/2-6d NAILS AT EACH

FILL PIECE, I-X 4-M X7 (4 1101).TIME2-X6
X 4-X 22V4-NAIL TO THE TIE PIECE W/2-dd NAILS

(I It~bD*). MAI TO THEAND TO THE STRUTS WtJ-4d NAILS X2,4 3tQ)

TIE PIECES W2-M NAILS$ AT EACH END.
AT ECH OIN. TE PECE - X6- 29V4-FILUE B

TIEPCE D 6 THIS FILLER IS TO BE USED WHEN TWO CONTAIKRS ARE
TO BE OMITTED FROM A PALLET UNIT, OR IN COMBINATION

END BEARING PIECE 2- X 6" WITH OTHER FILLER ASSEMBLES.
X 22-1/4- (2 REO( f. NAIL
TO THE TIE FIECES W/2-10d

31 -23"TIE PIECES W/2-4 NAILS TIE PIEC W/2-6d NAILS AND
AT EACH JOIT TO THE STIUJF W/2-dd NAILS

FILLER C
THIS FILLSR 5 TO BE USED WHEN THREE CONTAINERS MRE
TO BE OMITTED FROM A PALLET UNIT, ORt IN COMBINATION
WITH OTHER FILLSR ASSEMBLIES.t 

7

NAIL TO THE TIE FECES
W/2-IWi NAILS AT EACH

FILLER 0 JOINT.

THIS FILLSR IS TO KUSE WH IEN POE CONTAINR AM
TO KE OMMlT PROM A PALLET UNIT, OR IN COMBINATION
WITH OTHER FILLS ASSEMBLES.

HUMER AND INSTALLATION PROCEDURES FOR OMITED CONTANPERS (ALlEMIATED CONTAIRS) p~ri i3

PROJECT FSA 0"4



RISM HAS KN OMITTED FOR

FILLER (I MOD). SRTHE P1LL F, ALL STRAPPING HAS KEN OWMITD FOR

INDICATES A STRAPPING BOARD.

SWEIS CONTAINERn.

INDICATES
INTERMEDIATERI 

SIBOMTEFRDUNNA~GE ASSEMBLY. CRITY PURSENOMITE O

THE -FILLER G" DETAIL ON OMITTED FOR CLARITY PURPOSES.

F AGE1-4.INDICATES A STRAPPING

THIS DETAIL DEPICTS PROCEDURES TO KE USED WHEN ACOTIS
STANDA~RD UNIT MINUS Two CONTAINERS IS TO KE
UNITIZED. THIS ASSEMILY MUST BE INSTALLED IN WH
MIDDLE OF THE TOP LAYER OF THE PALLET UNMIT.

INDICATES INTERMEDIATE
OUNNNAGE ASSEMBLY.

THE ~ ~ ~ ~ ~ ~ ~ ~~OMT FFLLR H"AIT PEALUNRPOSEUITMNSS.E!CNTIER S O
UNITSED THIS AKENL OUMITTNSALEDINTH
MIDOL OCTELOALYROIHEPLLTUNT

SPUCPOSEOTES

FILLS~~~~~I WIRG) EESADHNS CNTAIECS ARCRES TO M ED WHOM A
THE-FILERH* ETAL O PAENA COITMPLUTEYERO CONTAINERS STB
PAGE~R OM UITTZED. AHICOASIAIONOFFL MUST SE USTLLDNTED

WHNMIDE OTAIEAE TO SFTE OMITT PRMA

PALLCATT UNTTHEUATO PFLER ROEO

PWE O(ES CONTAINERS AR TO E OMITTED ROM A
PALLET UNIT. AL COILLEES MUS OF INTAINEDRI MTH
UMILED F THCOBLATIO OF AYLERS MUS ABALE UNIT.

2.WHEN UIENTILAIESARLES TORN OMITTED FO
CNANINAPALLET UNIT,NAINO TILENGTH 0F TE O

FILLR ( REQ) ALTENI.A ILES MUST RE ANSTUST ED STITTIHNINO THE
SEE THE -FILLER E- MISLT)TE OFTED TOP THE 0 BATTES O ALE NT

DETAILL FN

PAGE 15.ED 2.11 ASME MSIN SELE ISSSMALLED INR THETE
DUNAEA~MIOSE CONTTALYSINLAERS OP A PALLET UNIT H EGHO H

PMDEAI UICI FIOCEDL S USA AIO WHENDRE FOAMTE WTIES LTDWAEUI

PROJECT S



END MAKING PIECE, 2" X STRUT, 2 X 4- X 6,*" (4 EOD). NAIL
4- X -,,1- (2 WO. TO TIE T PIECES W/*-1Od NAILS AT EACH
NAIL TO THE Tit IECES 040rN.
W/A4.0 NAILS AT EACH!

o ,, -FILL PIECE, . X 4" X 7 (4 o). NAL
TO THE TIE PIECE W,2-4 NAILS AND TO TIE
STRUTS W4" NAILS AT EACH END.

.. Tit[ PIECE, 2- X 4- X 29-3/4-

711 (2 REQD ).

3:> 9 FILLER.

FILLER E END rEARING PIECE, 2- X 4- STRUT, 2" X 41 X 16-3/4" (4 RIECD). NAIL
X 16-3/4- (2 REQD). NAB. TO THE TIE PIECES W/2-10d NAILS AT EACH

THIS FILLER IS TO BE USED WHEN ONE CONTAINER TO THE TIE PIECES W/2-Id JOINT.
IS TO E OMITTED FROM A PALLET UNIT, OR IN NAILS AT EACH JOINT.
COMBINATION WITH OTHER FILLER ASSEMBLIES.

FILL PIECE, I- X 4- X 7- (4 REOD).
NAIL TO THE TIE PIECE W/2-6d NAILS

.AND TO THE STIUTS W/2-6d NAILS AT

TEPIECE, 2" X 41

7 X2-/" (3RECID

STluT, 2" X 4- X 25-1/0" (4 REQD).
NAIL TO THE TIE PIECES W/2-10d NAILS SiAT EACH JOINT. -

FILL PIECE. I" X 4- X 7" (4 RE0D).
NAIL TO THE TIE PIECE WA-6d NAILS71 AND TO THE STRUTS W/2-6d NAILS AT

€"EACH ENO.

TIE PIECE 2 X 4FILLER F
(4 REoD). THIS FILLSR IS TO BE USED WHEN TWO CONTAINERS

ARE TO BE OMITTED FROM A PALLET UNIT, OR IN
COMBINATION WITH OTHER FILLER ASSEMBLES.

END REARING PIECE, 2- X 4- X 25-I/8-
(2 REQD). NAIL TO THE TIE PIECES

32 - 26 W/2-10d NAILS AT EACH JOINT.

BELL END OF
FILLER.

FILLER G
THIS FILLER IS TO BE USED WHEN THREE STRUT, 2" X 4- X 33-1/2" (4 REOD).
CONTAINERS ARE TO BE OMITTED FROM A NAIL TO THE TIE PIECES
PALLET UNIT, OR IN COMBINATION WITH W/2-I0d P AILS AT FILL PIECE, I" X 4" X 7" (4 REGD).
OTHER FILLSR ASSEMBLIES. EACH JOINT NAIL TO THE TIE PIECE W/.-6d NAILS

AND TO THE STRUTS W/7-6d NAILS
Y' | AT EACH END.

FILLER

32) 3IED PIE 4PIECE, 2- X t
X 3-1/*" (2 RICED). NAIL

FILLER H TO THE TIE PIECES W/1-I0
NAILS AT EACH JOINT.

THIS FILLER IS TO S USED WHEN POL CONTAINERS
ARE TO O OMITTED ROM A PALLET UNIT, OR IN
COMBINATION WITH OTHER FILLS ASSEMBLIES.

FILLERS AND INSTALLATION PROCEDURES FOR OMITED CONTAINERS IFLAT DUNNAGE UNITS)

PROECT FSA 49



RISEN HAS KEN OMITTED
FOR CLARET" PUROSES.

AU. STRAPPING HAS BEEN OMITTED
FOR CLARITY PURPOSES.

FILLE ( IRE). SEE
Tl4E -FILLER J DETAIL ON

PAG: 17.INDICATES A STRAPING BOARD.

INDICATtS THEL PA37

RISER HAS KEN OMITTED FOX

INDCAICATSRAPIS

INTRMEDILATE
DUNNAGE.FILRIIaQ .

DETAILBR OMEITTE FOR AE7

THIS ~ ~ ~ ~ ~~CART DEAURPPCTOSEEURSS.BEUSDVV

A ~ ~ ~ ~ ~ ~ ~ ~ ~ O STNAR INI MIURNEOTANRI OB

UNTIED THISL HASMBL MUSN DEAI HNTLEDI H

BOR .MIDLE OF THE TOP LAYER O THE PALLET UNIT.

INDICATINADIATTEN

SIETIAMEDIATE

KEN OMIENE SIFOTIESORROB MITDPO ~LE NT

COM ETE AVEPOP CNDTNES MUST A3 OtMITD CNAICOBINTIO

OFSE FIAS~2 MUST DEED HEFIECNAcDKTOBOMTD
OMIOM AFORTUI.ACOBNTO PFLLR ROEO H

FILRI EDI.SETHSDILR DEPICTED POEDUAES T BAYE USED AMEN FOA RLESCN
TH "ILERL*DEAL NDC-t A TANDEARE UNTO MINU OD PCOMATAIET UIT. AU I S S

INDIATE BEINSALOARIDTH MIDDLE OF THE TOP LAYER OR LAHEE OPLE ANT

DONTAN ER. SPCALL NT.

1. VVHEN SICNTFIERS ASMES OR OMITTED FOM ATALUN UIN A
COLLET UNIAYTE LEGT COTEBES MUST BEMTTD AJE SOMBHATO

HAS~~~O BIOITE IHTENIN OFS TE TSEDOWN FTPVPS DOES NOT DAMAGE0(I.E.. BREAK
POPCAIT P SS OR -FLT) T UNITS OP THEBIATNS. ILESO NEO H

ENDVR DETAILE DEPCT OAOEOE TO MAY USE USEN AHE STADAR UNtLESTN
MIDIATE TAIRIE ONAIE IO TO OMITE UNITZED THI ASSEMBL UNTMUSTILRSMS
UNEM TEBEISTALLE IN THE MIDDLE OF THE TOP LAYER OPRH ALE NT

ALL ST 2.fl ANDHF UNSINGTIG FIROCEASEMBES FOR OMITTED CONTAINERS IN A~UE U EUIS

OR.IC SPLA ) HEZDSO TE ATES



END lIMING PIECE, 2- X 4-
x~i'.2ftE0).MAIL TO

Ah I PIECESW/liNASAEACH END.

FILL PIECE I X 4-X6- (4 REM)
NAIL TO illi TIE PRICE W/2-41 MAILS
AND TO THE STRUTS W/2-"d NAILS AT
EACH END.

NAIL TO THE TNR PIECES W/2-4d

21 4*X -34-91 ELL END OP FILLS.
(2 *201O).

F ILLER I N.1RN ICErX4
X REGO' 210$ NAIL TO FILL PIECE. I- X 4- X 6' (4 RO0).

This FILLS 1S TO BE USED VWHEN' ONE CONTAINER IS TO KE ThUTq iECS W/2-l0d NAILS NAIL TO TH4E TIE PIECE W12-6d NAILS

OMITTED FROM A PA~LE UNIT. OR IN COMBINATION WiTh AT EACH JOINT. AND TO THE 3121.11 W2-6 NAILS
OTHN FILLER ASSEMBLIES.AECH0 .

Th~~~AI 6TE TIE PIECES W/2I NIS 'X d 2d/
ATENAILSNT AT ECH 000

ENDL PIARCNG 1'EC 2* 4X X 4IL
NAIL D) NTO LOT4

TIXUCTHISTAI S A D hs FIIR s TEU U E WHENao/2 
0 NAIO 

BT. E LL E N O F FILS

AT EACH JOINT OT-E XIE A-SSE29-ES.

PUCE ~ ~ ~ FL PIE OTETI EE /-d AL l.PCE, 1' X 4' X 6 lE
(4 EC JON.(UO)NAIL TO TIETIEPIEE NLS o TIS ILLR TOK UED HENTWOCOTANER PU E TO- NALSAN

(410.TO THE STRUTS Wtd NAILSOMTEFRMAPLEUNTORI MW IN M
AT ~ ~ ~ ~ ~ ~ A EACH END.TE FLE ASMBIS

ThsFTIEi O EUE PIECN THEL COTONR TEN TIEIN PIE CE W/X2 *' T ECSW/- NAILS FL IC,1 x6

21 E TO OMITE FRO A. AATl UNIT, JONT IN X0 ~ 2E). NAIL TOTH

COMBINATIO WITH OTHCE 
W12-1.1 

ASSE LLS TIANNCED/-~d NIS
ATA EACH EOINT

F ~ ~ ~ ~ ~ ~ FLE ULE TUrx4 3"

T145 ~ ~ ~ ~ ~ ~ ~ ~~~TI FILLER IS TO BE USED WEN FHREE CONTAINERS ENAERNMIEE -x4 TOE PICSw24 AL

ARE ~ ~ ~ ~ ~ ~ ~ OMTE PEO AE OMATTET UNITM OR NLE UNITAOF WII 3-r( R D) ALTTEH T INTR

COM ATIN ITHOTHR ILLR SSEBLIS.THETI PICESW/-10 FIL SSML.

FILLERS AND INSALLATAO PO EURH ORI MTTE. OTIES (OTD DI4 E UIS AE1

PROT
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